We compared plasma phosphate concentrations in general practice patients and hospital inpatients and outpatients over an 8-month period. The distribution of results in all three groups was similar and 12-16% of results were at or below 0·8 mmol/L, In general practice patients, 8·3% of results from males and 12·1% from females were below the lower limit of their respective reference ranges. Eighteen of these patients (0,2% of results) had plasma phosphate concentrations ",;; 0·4 mmol/L, On follow-up, only two of these patients had any attributable cause for their severe hypophosphataemia; in the remainder, it was unexpected and unexplained. Hypophosphataemia in outpatients and general practice patients is more common than has previously been appreciated. We present a strategy for further investigation of these patients.
A low plasma phosphate is a common finding in hospitalized patients. In mixed hospital populations 14 to 17% of patients may have values less than 0·8 mmol/L'v' and 2-3% of patients have concentrations below 0·7 mmol/L, 3, 4 In selected groups of patients, for example, post-surgery, the incidence of hypophosphataemia is much higher. I ,5.6 Severe hypophosphataemia ( < 0-4rnmol/L), however, is less common and is seen in fewer than I % of patients. 2 • 4 ,7,8 The incidence of hypophosphataemia in outpatients has been reported to be 0·9%.9.10 The paper cited to support this assertion was published 26 years ago and refers to analyses of 1001 outpatients.' Hypophosphataemia was defined as < 0·64 mmol/L but no details of the distribution of values were given. We have been unable to find any published data on the incidence of hypophosphataemia in general practice.
Previously, in our laboratory, plasma phosphate concentration in general practice patients was only measured when specifically requested. In 1996, phosphate was included in the biochemical profile and resulted in an unexpected increase in the number of low results seen. We have examined retrospectively the Correspondence: Mr J M Guy. incidence and causes of hypophosphataemia in general practice and compared them with data from hospital patients.
METHODS
Phosphate was measured in heparinized plasma using a sodium molybdate method on a Parallel multichannel analyser (American Monitor, Burgess Hill, UK). All calibrants and reagents were supplied by the instrument manufacturer. This method consistently showed no significant bias on external quality assessment schemes. Withinday coefficients of variation (CVs) were 1·3 and 1·2% at concentrations of2·53 and 1·31 mmol/L, Between-day CVs were 2·1 and 1-4% at concentrations of 0·99 and 2·48 mmol/L, respectively. Locally derived reference ranges were 0·80-1·20 and 0,65-1·45 mmol/L for females and males, respectively. The validity of all phosphate results lower than 0·6 mmol/L or greater than 1·8 mmol/L was confirmed by reanalysis.
All plasma phosphate results from general practice patients over an 8-month period prior to and a similar period following the change in requesting policy were exported from the laboratory computer (Telepath Systems, Birmingham, UK) into a spreadsheet (Quattro Pro for Windows, Novell, Utah, USA) for 37 analysis. Results~0·4 mrnol/L were followed up by means of a written questionnaire to the general practitioner. Results from inpatients and outpatients were also collected over the same periods for comparison.
RESULTS
The addition of plasma phosphate measurement to the biochemical profile provided for tests on general practice patients resulted in an increase 
Analyses :  Females  118  5362  11280  3545  Males  78  3215  11302  2979  Total  196  11577  22 Table I shows a comparison of the percentage distribution of phosphate results in outpatients, inpatients and general practice patients following the change in requesting policy, and for general practice patients for the preceding year. The distribution of results was similar in all groups, with 12-18% falling below 0·80 mmol/L, Analysis of data from outpatients and inpatients for similar periods in 1995 gave comparable results. Figure I shows the distribution of plasma phosphate results in general practice patients. The modal value for men was lower than that for women. 8·3% of men and 12·2% of women had results below the lower limit of their respective reference ranges. Table 2 summarizes the findings of the followup questionnaire on general practice patients Hypophosphataemia in general practice 39 with a plasma phosphate concentration :::;; 0·4 mmol/L,
DISCUSSION
The occurrence of hypophosphataemia in hospital patients has been well documented':" and our findings (see Table I ) are in accordance with these previous studies. There has, however, been little information available on general practice patients. It is surprising that a significant number of these patients in our study exhibited plasma concentrations below the lower limit of the reference range ( Fig. 1 ). Furthermore, general practice patients showed a similar distribution of results to that of outpatients and inpatients, with the exception that the latter group had more values in both the severe hypophosphataemic and hyperphosphataemic ranges (see Table I ). This could be explained by the fact that a hospital population would undoubtedly contain more patients with renal failure (and hence more hyperphosphataemic patients) and also a larger number of patients with conditions giving rise to severe hypophosphataemia. 4, [9] [10] [11] [12] Hypophosphataemia in general practice patients is apparently not a new phenomenon as analysis of data from the previous year gave similar results. This is despite the fact that the earlier data could have been biased by a more selective approach to phosphate analysis.
Plasma phosphate concentrations have been quoted as being approximately 0·1 mmol/L lower in males than in females.Pi'" This is reflected in the distribution of plasma phosphate concentrations in male and female general practice patients (Fig. I) . Although there was a slightly higher ratio of females to males in both outpatient and general practice groups when compared with inpatients (approximately 60% and 50%, respectively), it is not anticipated that this would have significantly altered the interpretation of data.
Previously, the majority of workers have used between O'30 and O·33 mmol/L as a cut-offfor severe hypophosphataemia,2,4,7,8 although some have used a higher concentration of 0·48 mmol/L. 12, 16 This is a somewhat arbitrary definition, particularly as phosphate concentrations can be significantly altered by physiological factors such as gender, age and nutritional status, and also by the nature of the specimen." In this study, we have defined severe hypophosphataemia as concentrations less than or equal to 0-40mmol/L, Eighteen general practice patients (0,2% of results), the majority of whom were male, had plasma phosphate concentrations less than or equal to 0·4 mmol/L (see Table 2 ). In only two of these patients was a firm diagnosis made to which their hypophosphataemia could be attributed (hyperparathyroidism and alcohol abuse). In one other patient the cause of the hypophosphataemia was presumed to be due to diuretic therapy. In the remaining patients, hypophosphataemia was both unexpected and unexplained. Although over half of these patients had marginal abnormalities in other biochemical tests, few had any significant derangements. Four patients had minor increases in alanine aminotransferase concentration (upper limit of reference range = 50 IU/L). One of these patients was suspected of a high Ann Clin Biochem 1999: 36 alcohol intake (with no confirmation available), but the cause was unknown in the other three. Unfortunately, none had any further requests for liver function tests. It was perhaps of more concern that repeat requests for plasma phosphate measurement were made in only 5 out of the 18 patients who initially presented with a plasma phosphate less than or equal to 0·40 mmol/L, The causes of severe hypophosphataemia in hospitalized patients have been previously described and include recovery from diabetic ketoacidosis, respiratory alkalosis, malnutrition, sepsis, alcohol abuse and iatrogenic causes.T'? In our patients, most of the possible known causes could easily be eliminated, with the exception of, perhaps, alcohol and nutritional deprivation. It is interesting that of the five patients in whom phosphate measurements were repeated, all showed an increase in their plasma concentrations and only two had a persistent hypophosphataemia. One of these patients had primary hyperparathyroidism and a plasma phosphate just below the lower limit of the reference range. This may suggest that in some of the cases the hypophosphataemia may have been transient, with alcohol or nutritional reasons being a prime cause.
This study highlights the potential advantages and disadvantages of using an unselective, 'profiling' approach to test requesting. Although biochemical profiling can place more demand on the laboratory's consumable budget, the inclusion of phosphate in this case has contributed to our knowledge and raised our awareness of the occurrence of hypophosphataemia in general practice patients. On the other hand, biochemical profiling inevitably produces a number of unexpected and inexplicable results in asymptomatic patients which may then prompt the need for further investigation.
Interpretation of low phosphate results may cause difficulty particularly in general practice. To assist with this we have developed a protocol for further investigation of relevant patients (Fig. 2) . These patients are often otherwise well and extensive further investigations may prove fruitless. The predictive value of isolated hypophosphataemia as a pointer to significant underlying disease in such patients is unknown but is likely to be low.
We conclude that hypophosphataemia occurs with a similar frequency in inpatients, outpatients and general practice patients. 
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